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M. E. Mullins
TECHNETIUM AND THE ENVIRONMENT
llith the introduction of technetium into the digfusion cascade- in

the early 1950's, and—the cormesmeanding lack oiqrec gnition essv»;zg& \\\\
N
netium—as—apotentiaienvironmental problem, it was inevitable °

that eventually a 962323231 of«this element should find its way into
the air, water and soil surrounding ORGDP. Environmental mon1tor1ng
for technetlum in the 1iquid and gaseous effluents from ORGDP dates
only from 1974. Therefore, it cannot be accurately determined when
the release of Tc-99 began and when the rate of release reached a
steady state. Therefore, the total amounts of technetium released to
the environment are unknown. Presently, concentrations of technetlum

in the air, soil, sediments, and water are being well documented. Mdr"w

g:pterm environmental effects.maybe assessed

at two sources: to the air from the vent gas stack in the purge

cascade facility, and to the waters,. of Poplar Creek from the r1nse54&r

Creek and the C11nch R1ver In addition to the effluent streams
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There was an additional 8.85¢ci of Tc-99 contained in this raffinate
solution, nhich after treatment was deposited in an acidic retention
pond. Consequently, trace levels of technetium exists in nearly every C/e-

water body near the ORGDP both upstream and downstream of the plant; >

the soils and sediments of the area do contain trace amounts of Tc-99;
and the ambient air contains 55211 amounts of Tc-99.

The number of studies nhich have been conducted on the potential
toxicity, biological uptake, and accumulation of technetium in the ;
environment are very few and the results of these studies are generh]]y
inconclusive. Studies on depoéition of Tc-99 in soi]g and subsoi]sz
have been conducted by the Batelle Northwest Laboratories (1). Also
for many years East Texas State University has conducted tests for : o
trace background amounts of Tc-99 in rain water and air (2). These‘ _ ;;;if

o

tests seem to indicate that Tc 1s rather pervas1ve in its d1str1but1on .

in the air throughout the U S.. There have been two pr1nc1p;il§ources ,%i:

of this free technetium. F1rst, tge explosion of r devices '-;;

Y ﬁ;\ ogéo 6? ! = .

//(ﬁ‘; " / Y .

%;/ J{j W q? ing the atmosphere) Also, the reprocessing of spent reactor fuels tends
/ O -

to.result in the release of this fission product from gas%eous dlffus1on

plants. Once again total amounts of free Tc-99 are unknown. ' QQ}gi
SEA%?) effects of this free Tc-99 -upon vegetatlon, animals, and man have- been e
N

subject to limited study. In the literature surveyed, cummu1at1on B “'.Zg‘

Ci/kg dry soil). Comparing known corresponding soil and grass samp]es ;'
taken from around the ORGDP area, the coefficient would seem to be- in '14@~

the range of 2 to 5. This soil and plant accumulation is most 1ikeiy

factors from soil- to -plants range.from .25 to 700 (Cl/kg wet t1ssue per *;;2;;
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of the Tc-99 species. Technetium concentrations on the order of .0TuCi/g
’) .
\ However, -

soil. have been shown to be chemically toxic to some p]ants
no general threshold of toxicity has been determined. The degrea of
uptake and accumulation of Tc-99 by animals and men through.the food
chain is subject only to speculation. Till, Hoffman, and anning (é)
have done 50 year ca]cu]ations“?or Tc-99 in adult humans. However,i

their calculations are based upon an accumulation factor of 50. Téere

L ——

and . toxilogical effects ﬂE2E_Eﬂiﬂil—life‘a‘e‘“ukﬂgﬁh- O0ak Ridge

National Laboratory has also conducted a study to determine the effect

/ng%ﬂ of technetium on aquatic 1ife (4). However, it cannot at this time:ber

Mf( /o , 1s no experimental data to support this at this time. The &wlogmal ‘%

determined whether the levels of Tc-99 (See Figure 1) in the water and

/ﬁ/aed1ments of Poplar Creek and the Clinch River pose any threat to aquat1c

plants or animals. . - : .?l?*i‘

Although several vegetation uptaka studies have been conducted, fhé&f:g”“-
are limited to hot house studies of plants growing in soil spiked w?%hi h;ﬂ-
Tc-99. Therefore, rainwater runoff of Tc-99 and other weathering -
factors have not been considered in the experiments. Samples takenf'?}r

from around the ORGDP area with known 'soil concentrations of Tc-99 show -t}fl

uptake levels up to only about 35 p Ci/of dry weight (See F1gure 2) or

an accumulation coeff1c1ent of about 2 to 5. At these 1evels,we féel

that Tc-99 does not represent an immediate hazard to human or an1ma1'jA§fiR

life. : o ' :~1

L Current concentrations of Tc-99 in the air around K-25 are near‘ér-éﬁiz“’i
’ ' -qk [y
Uﬁ“".iyi’ below the 1imits of detection. The h1ghest level detected is approx1.x

mately .35 dpm/m3 at the perimeter fence. Since the addition of the~ :] a“i{

4 mrice s s e 9 witn TwVYLWE WU O IWLTTZT 11l LI
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in the K-402-9 purge cascade, gaseous emissions from this source ha¥e
decreased s1gn1f1cant1y during 1977 (See Figure 3). As a consequence,
levels of Tc-99 in effluent streams which catch rainwater runoff should
see a steady decline over the next several years. (Points 1 & 4, Fig.3)
As CIP/CUP activities at ORGDP decrease the Tevel of Tc-99 in the
liquid effluent from the K- ]420 Uran1um Decontamination and Recovery
Facility should decrease proport1ona]1y Also, Tc-99 removal systems
for the liquid effluent of the decontam1nat1on fac111ty are being

considered. .

éﬁ&ak][pc In addition to the Tc-99 discharged to the air and water, there are

/l“

B I b T - o haaas ikl

three onsite 'disposal areas which retain signigicant_amounts of Te- 99.
As seen in Figure 4, these are: the K-1407- B holding pond, the K-1407-C
Retent1on Basin, and K-722 scrap metal yard The K-1407-B holding pond _i,;
is primarily a solids sett11ng basxn for the 11qu1d effluent from the i
K-1420 fac1]1ty Based upon Sedlmegzézzgples from, this pondl1t is ?éﬁ» )
est1mated to contain abodt 2.5 Cj Tc-99 chiefly ifiTthe form of TC04 -
bound to the sediment. Similar sediment was removed from this pond in 2
1974 and placed in-the K-1407- ¢ retention basin. Approx1mate1y ]2156 iégl

Ci of Tc-99 now resides in that pond. The third sforage area contaﬁn~

ing”significant quant1t1es of Tc-99 is the K-722 scrap metal yard. ?This _
T

1
area consists of several acres of: contam1nated scrap metal conta1n1ng il
- f"z”' ‘”37'
an undetermined quantity of Tc'99 Due to the nature of the scrap, e

it is very difficult to est1mate possible Tc-99 ]eveIs However,,“’

samples of the rainwater runoff from the storm sewer system shows T§-99

in-the range of .5-. 8 Ci/year flowing into the Clinch River from the.A_'
scrap metal yard. %&
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The total amounts of technetium released from 1975 to 1977 are tabu-
lated in F%gure 4. At all of the. effluents listed, concentrations are
well below the guidelines set in ERDA Appendix 0524, Annex A, Standards
for Radiation Protection of 3X10-4 pCi/ml for water and 7X10-8 pCi/inl
for air.

L 3

Currently, there are no EPA or Tennessee state guidelines for tota]
amounts or concentrations of Tc-99 or total beta-activity in effluent
streams; air or water. At the sites of the other diffusions plants. -
in Ohio and Kentucky, the individud] states have set 1imits on the . -
amounts of total beta-activity in the eff]uentd. It is quite possipie._

that the state of Tennessee will set such 1imits in the future. However, .

by that time CIP/CUP activities at ORGDP should be over and the Ievejg?

of Tc-99 in our effluents should have decreased s1gn1f1cant1y._

and poss1b1e app11cat1ons in the decontam1nat1on Ffacility, K-1420. I

:,

]1ght of the increasing awareness of Tc-99 in the environment, govern-';‘ L
mental regulation is quite possible. tEven though, it is obvious from::i
reviewing -the literature that the possible environmental effects aréifﬁ'

not” known at present.

s *%’an
environmental samples are being: taken and a continuing effort will:be: e

- T ”;*’h‘féﬁ;‘*?:i}'i%
made to col]ect relevant data and assess the impact of Te-99 upon- th :

‘an1ma1 and plant life of the area.
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ORGDP EFFLUENT STREAMS TECHNETIUM DATA SUMMARY Z-/

-

PR

. . ’
.Ci/Yr. DISCHARGED m = %

1975 1976 1977 - ORIGIN <0

| | wrih A o
K-1407B  4.44 19.80 " 10.30 K-1420 Uranium Decontamination Fa 1;1 ty
k-1203. 0.49 0.3 1.04  Rainwater Runoff %2% //7&’ ’
K-10078  1.70  3.26  3.33 Rainvater Runoff TR
K-S01-A 240 0.65 0.37  Raimuater Runoff T
K-31-1-1 0.30 6.79 1x 1076 purg® Cascade Vent : — )
K-402-9  ==ee oo 1x 107®  Purge Cascade Vent o ‘ f»‘
TOTAL '

9.33 30.86 15.04 S
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